Simulation on semiconductor optical amplifier intensity noise reduction for future spectrum-sliced optical networks by Mahad, Farah Diana et al.
Simulation on semiconductor optical amplifier intensity noise reduction for future spectrum-sliced optical 
networks 
Abstract: 
Spectrum-slicing techniques employing incoherent light are an economic, practical and therefore 
attractive solution for future all-optical networks, especially for wavelength-division multiplexing 
(WDM) transmission systems in local area networks (LAN). However, spectrum-sliced methods exhibit a 
large excess intensity noise factor that limits the performance of the system. In this paper, we investigate 
noise suppression of spectrum-sliced incoherent light using a saturated semiconductor optical amplifier 
(SOA). The system incorporating the noise reducing SOA is modeled and simulated using OptSim 
software, and the results are compared to practical schemes from the literature. Performance comparisons 
are made with two different broadband sources test-beds. The characteristics of the SOA gain saturation 
are also presented. In both cases, it is found that a high degree of intensity noise is suppressed by the use 
of the non-linear gain saturation characteristics of the SOA so as to achieve better system performance. 
The position of a modulator in the system is also investigated in order to greatly reduce the excess 
intensity noise. 
